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Abstract: A method for the preparative separation '

chromatography coupled with high-performance liquid ¢
acetate-cetonitrile-0.5% acetic acid (12:2:3:15,V/V7/) was

flavone compounds from Fuzhuan tea using high-speed counter-current
hy (HSCCC-HPLC) is established in this study. The n-butanol-ethyl

as the solvent system for HSCCC, and seven fractions were first separated by

HSCCC. Subsequently, each fraction.was, isolated by the repar:ftive HPLC and 19 compounds were obtained. Fifteen compounds were

identified by the spectral methods andall of them were flavonoids: apigenin-bis-6,8-C-f-D-glucopyranoside (1), apigenin-6-C-a-L-

arabinopyranosyl-8-C-$-D-glucopyranoside  (2), apigenin-7-O-f5-D-galactopyranosyl-8-C-5-D-glucopyranoside  (3), quercetin-3-O-f-D-

glucopyranosyl-(1-3)-L-rhamnq
(1-6)-p-D-glucopyranoside (5)

ahosyl-(1-6)-f-D-glucopyranoside (4), kaempferol-3-O-f-D-glucopyranosyl-(1-3)-a-L- rhamnopyranosyl-
igenin-7-O-a-L-rthamnopyranosyl -8-C-4-D-galactopyranoside (6), rutin (7), kaempferol-3 -O-o-L-
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Fig.1 HPLC chromatogram of the aqueous extracts of Fuzhuan
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Fig.3 HPLC chromatogram of the isolated compounds from

Fuzhuan tea
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Table 1 *H and *C NMR spectroscopic data of compound 1~3, 6~8 (600 and 151 MHz, DMSO-ds)

12 & a1 Weih 2 wbdh 3 e 6 wein 7 bty 8
No. o0H(J in Hz) oC oH(J in Hz) oC o0H(J in Hz) oC o0H(J in Hz) oC in'Hz) oC o0H(J in Hz) oC
Apigenin Apigenin Apigenin Apigenin / / Quercetin / Kaempferol

2 - 164.3 - 164.1 - 164.4 - 164.2 - 156.9 - 158.0
3 6.78,S 103.2 6.78 .S 102.6 6.64,s 102.3 6.79 ;5 102.3 - 133.8 - 134.1
4 - 182.4 - 182.4 - 182.5 N - 177.8 - 178.0
5 - 158.7 - 158.8 - 156.7 - 161.7 - 161.6
6 - 107.8 - 107.8 6.30,s 98.8 6.20,d(1.8) 99.2 6.23,d(1.8) 98.6
7 - 161.4 - 161.3 - 161.6 - 164.6 - 164.9
8 - 105.4 - 105.4 - 103.7 - 1037 6.38, d(1.8) 94.1 6.43,d(1.8) 93.5
9 - 155.6 - 155.5 - 156.3 - 156.3 - 157.1 - 157.2
10 - 104.5 - 104.5 - 104.4 - 104.4 - 104.4 - 104.2
I - 121.6 - 121.7 - 122:1 Y 1222 - 121.6 - 121.4
2' 8.21,d(9.0) 129.4 8.21,d(9.0) 129.2 8.02,d(8.4) 129.4 8.06,d(8.4) 1293 7.54,d(8.4) 116.7 8.09,d(9.0) 131.1
3 6.95,d(9.0) 116.5 6.95, d(9.0) 116.3 6:97,d(8.4) 116.3 6.89,d(8.4) 116.3 145.2 6.91,d(9.0) 114.7
4 - 161.1 - 161.1 < 161.1 - 161.1 - 148.9 - 160.1
5' 6.95,d(9.0) 116.5 6.95,d(9.0) 116.3 116.3 6.89,d(8.4) 116.3 6.84,d(8.4) 115.7 6.91,d(9.0) 114.7
6' 8.21,d(9.0) 129.4 8.21,d(9.0) 129.2 129.4 8.06,d(8.4) 1293 7.54,d(8.4) 122.1 8.09,d(9.0) 131.1

p-D-Glc /)’-D-(ic p-D-Gal p-D-Gal p-D-Gal
1 4.79,d(7.8) 73.8 4.84,d(7.8) 742 5.04,d(7.8) 72.3 4.78,d(10.2) 72.1 5.34,d(7.2) 101.6 5.15,d(7.2) 103.2
2 3.89,s 70.5 3.89, 704 ‘XBS ) 70.8 3.03,s 70.6 3.40,s 74.5 345 s 74.4
3 3.27,s 79.4 327 s 79.8 .63,s 80.2 4.06,s 75.5 3.31s 76.4 3.34s 75.8
4 3.26,5 70.4 3.26,5 70.3 3415 70.5 2.94.s 69.9 3.49,s 71 3.53, 70.89
5 3.235 824 3.23,s 822 3.46, 81.5 3.52 78.9 3.37s 76.9 3425 76.7
6 3.69,s 60.5 3.74s 62.1 3.96,s 60.6 3.18 8 60.8 3.81,s 67.4 3.80,s 67.2

,B—D—Glc/ N ﬂ-v p-D-Gal a-L-Rha a-L-Rha a-L-Rha
1 4.77,d(7.8) 73.91 4.77d(7. 74.1 5.12,d(7.8) 100.7 3.94, d(7.8) 105.6 4.39,s 101.2 4.54, 101.1
2 3.87,s 70.5 3.87s 68.5 3.65,s 71 2.78,4(7.8) 74.8 3.21s, 70.5 3.26,s 70.4
3 3.27,s 79.4 3215 73.2 3.13s 72.1 291,s 76.7 3.23(,s 723 3.29,s 72.5
4 328, 70.4 3.21s, 68.5 2.46,s 68.6 2925 72.1 3.57s 70.8 3.63,s 70.7
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i bt 1 bty 2 et 3 b4 6 bty 7 1ebdh 8
No. o0H(J in Hz) oC oH(J in Hz) oC o0H(J in Hz) oC o0H(J in Hz) oC o0H(J in Hz) oC o0H(J in Hz) oC
5 3.20,5 82.3 373, 69.2 4285 76.7 2.12,m 68.7 39, 68.7 345 68.3
6 3.69,d,(11.2) 60.7 - - 3.96,5 61.6 0.48,d(6.0) 182 ,d(6.6) 182 1.14,d(6.6) 165
=2 k&EW12, 13, 15, 16, 18 BREREIL v,
Table 2 *H and *C NMR spectroscopic data of compound 12, 13, 15, 16, 18 (600 and 151 MHz, DMSO-dg)
15E a4 12 b4 13 o 15 o4 16 e 18
No. oH(J in Hz) oC oH(J in Hz) oC JH(J in Hz) oC . cﬂi&inﬁ;&l .. oC oH(J in Hz) oC
Myricetin Apigenin Apigenin Ju;ee;ln Kaempferol

2 - 156.6 - 164.3 - 1643 ./ ases - 157.0

3 - 1339 6.70,s 103.2 6.77,s 103.2 \ 133.8 - 1333

4 - 177.8 - 1825 - 1823 [ 177.9 - 178.8

5 - 161.7 - 161.1 - 1561 - 161.7 - 161.2

6 6.20 99.2 - 109.4 6.25,s 98.7 6.20,s 99.2 6.20,s 99.7

7 - 164.9 - 103.9 - 163.5 V - 165.0 - 164.9

8 6.37,s 93.9 6.49,s 94.2 - 1? 6.41,s 94.0 6.41,s 94.4

9 - 156.7 - 156.7 - 160.9 - 156.8 - 157.0

10 - 1043 - 103.5 . 1043 - 1043 - 102.4

I - 1205 - 121.6 - 122.1 - 121.6 - 1214

2! 7.20 109.0 7.92,d(9.0) 128.9/ 924d(9.0) 1289 7.60,s 116.7 8.06,d(8.0) 1314

3 - 145.8 6.95d9.0) 1165 954d(9.0) 116.5 - 1453 6.85.d(8.0) 115.5

4 - 1372 - 161.7 - 161.6 - 149.0 - 160.4

5 - 145.8 ‘5, d(9:0) 1165 6.95, d(9.0) 116.5 6.84,d(6.0) 115.7 6.85.d(8.0) 115.5

6 7.20 109.0 7.92,d(9.0) 1289 7.92,d(9.0) 1289 7.67, d(6.0) 122.1 8.06, d(8.0) 131.4

ﬁDGal S-D-Gle f-D-Glc B-D-Gal p-D-Gal

1 5.46,d(7.0) 101.4 4.58,d(7.8) 73.6 4.58,d(7.8) 73.5 5.46,d(7.0) 1013 5.37,4(8.0) 102.4

2 3245 744 3875 70.5 3.87s 70.6 3245 74.6 3.59,s 71.7

3 323s 77.0 3.2 79.4 3.26,s 79.1 3.23,s 77.1 3.38,s 73.6

4 3.10,5 704 3.28,s 70.7 3.28,s 70.5 3.10,s 70.4 3.66,s 68.3

5 3.09,s 78.1 3.20, 82.3 3.20, 82.0 3.09,s 78.0 333, 76.2

6 3.46,s 60.5 3.52,s 60.7 3525 60.6 346, 60.6 3.58, 60.6
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&3 LEWA4, 5, 10, 17 BRIERSE
Table 3 *H and *C NMR spectroscopic data of compound 4, 5, 10, 17 (600 and 151 MHz, DMSO-dg)

bty 4 e 5 i a4 10 et 17
oH(J in Hz) oC J0H(J in Hz) oC GE oH(J in Hz) oC y 0H(J in Hz) oC
Quercetin Kaempferol Quercetin ¥ Quercetin
2 - 157.0 - 157.1 2 - (sns / ' 157.1
3 - 133.9 - 133.8 3 - 133
4 - 1779 - 177.6 4 - 1772
5 - 161.7 - 161.6 5 - 161.6
6 6.20,8 99.2 6.15,8 99.6 6 6.11,s 99.5
7 - 164.8 - 166 7 b - 164.4
8 6.37, 94.1 6.35, 94.5 8 6368 = 93.4 630, 94.3
9 - 156.9 - 157 9 - 157 - 156.9
10 - 104.4 - 104 - 104.5 - 103.9
' - 121.6 - 121.4 - 122.1 - 122.2
2' 7.65,8 116.7 7.98,d(8.0) 1314 >¥7.61,S 116.1 7.50,8 116.5
3 - 1452 6.87,d(8.0) 1155 - 145.8 - 145.3
4 - 148.9 - 160.4 - 148.3 - 149.8
5' 6.84,d(7.8) 115.7 6.87,d(8.0) 1155 6.89,d(8.4) 114.8 6.83,d(6.0) 115.7
6 7.54,d(7.8) 122.0 7.98,d(8.0) 314 7.57,d(8.4) 121.8 7.54, d(6.0) 122.3
p-D-Glc p-D-Gle p-coumaricacid p-coumaricacid
1 5.30,d(7.8) 101.9 5.24,d(7.8) 102.2 9 - 167.3 - 166.1
2 3245 74.5 ‘ 324;s \74.7 8 6.39,d(31.2) 113.8 6.37(d(31.2) 114.7
3 3.29s 76.3 3.29,s 76.1 7 7.73,d(31.2) 144.5 7.57,d(31.2) 145.4
4 3.03;s 70.6 3.03,s 70.5 1 - 126 - 125.6
5 3218 76.9 3218 76.9 2 7.48,d(8.0) 129.8 7.54,d(8.4) 130.7
6 3.70,s 68.1 3.70,s 68.1 3 6.82, d(8.0) 1154 6.80, d(8.4) 116.3
o-L-Rha J o-L-Rha 4 - 159.9 - 160.3
1 444 (1H, s) _ 101.4 442 (1H, s) 101.4 B-D-Gle B-D-Gle
2 3.08(1H) 70.1 3.09(1H) 70.1 1 5.56,d(7.8) 99.6 5.64,d(7.8) 99.1
3 3.36(1H) 82.1 3.37(1H) 822 5.23,1(8.4) 732 5.07,1(8.4) 732
4 3.27(1H) 71.2 3.25(1H) 71.2 3.87,s 82.9 3.87,s 80.9
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\ 1 b 4 tebih 5 ‘ b4 10 febih 17
2 E SH(J in Hz) 5C SH(J in Hz) sC =X SH(J in Hz) 5C SH(J in Hz) 5C
5 3.36(1H) 68.2 3.76(1H) 68.2 4 349, 68.8 349, 69.1
6 0.97, d(6.0) 18.1 0.96, d(6.0) 18.1 5 3.56, 75.5 3.56, 75.8
B-D-Gle B-D-Gle 6 388 v 4 3775 65.1
1 428,d(7.8) 104.7 428,d(7.8) 104.8 a-L-Rha a-L-Rha
2 3.00,s 74.5 3.05,s 74.5 1 4635 100.9 440, 101.4
3 317, 76.5 3.19 76.5 2 3425 699 3485 70.6
4 3.70,s 69.8 373 69.8 3 817 342 70.8
5 3.08, 76.9 3.11s 76.9 4 -/ R 349, 7223
6 3.57, 612 3.59. 612 5 05 4 68l 3.52,8 68.8
6 130,d(6.0) % 167 1.00,d(6.0) 18.2
S-D-Gle a-L-Ara
1 4.48,d(72) 104.2 435,4(6.6) 103.1
4 V.zzs 74.1 346, 71
3 3.50, 76.1 3.53,s 72.6
4 394, 69.5 3815 67.3
5 3375 76.1 373 67.2
p-D-Glc o-L-Ara
g 6 8.82,5 60.4
o-L-Ara
1 4.35,d(6.6) 103.9
) 2 346, 71.1
3 3.53 72.5
4 3815 68.1
5 3.96,5 65.8
N\ V
&
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